The classification of twenty Cynodonteae genera (Bewsia, Craspedorhachis, Ctenium, Dignathia, Farrago, Gouinia, Gymnopogon, Latipes, Leptocarydion, Leptothrium, Lophacme, Lopholepis, Mosdenia, Perotis, Schenckochloa, Toliara, Trichoneura, Trigonochloa, Triplasis, Vaseyochloa) has been poorly understood. The goals of this study were to reconstruct the evolutionary history of the tribe Cynodonteae, emphasizing these twenty genera using molecular data with increased species sampling. A phylogenetic analysis was conducted on 159 samples, of which 94 species (140 individuals) were in the Cynodonteae, using four plastid (rpl32-trnL spacer, ndhA intron, rps16-trnK spacer, rps16 intron) and nuclear ITS 1&2 (ribo somal internal transcribed spacer regions) sequences to infer evolutionary relationships and revise the classification. Strong support was found for six lineages. Craspedorhachis, Ctenium, Dignathia, Gymnopogon, Trichoneura, and Triplasis appear monophyletic; Leptothrium is paraphyletic with Latipes inermis embedded within; Perotis is paraphyletic with Lopholepis and Toliara embedded within; and Gouinia is monophyletic with the resurrection of Schenckochloa. The molecular results sup port the recognition of six subtribes; five (Cteniinae, Farragininae, Gymnopogoninae, Perotidinae, Trichoneurinae) are newly described. A new genus, Tridentopsis, is described; five new combinations, Leptothrium inerme, Perotis arenacea, Perotis ornithocephala, Tridentopsis eragrostoides, and Tridentopsis mutica are made; and Holboellia ornithocephala is lectotypified.
INTRODUCTION
The species in subfamily Chloridoideae Kunth ex Beil schm. and tribe Cynodonteae Dumort. share two structural traits: all exhibit Kranz or C4 leaf anatomy (except two spe cies of Ellisochloa P.M.Peterson & N.P.Barker from southern Africa; Peterson & al., 2011) and most have chloridoid bicel lular microhairs (broad, short terminal cell the same thickness as the basal cell) present on leaf surfaces (Peterson & al., 2007 (Peterson & al., , 2010a . Based on leaf anatomical structure, two main subtypes of C4 photosynthesis-classical NADME and PCK-have been observed (Hattersley & Watson, 1992) . The Cynodonteae currently consists of at least 78 genera and there appear to be no definitive morphological features that differentiate Cyno donteae from Chloridoideae since most of the structural varia tion in the entire subfamily is exhibited in the tribe. However, Cynodonteae receive moderate to high support as a mono phyletic lineage in molecular analyses (Hilu & Alice, 2001; Columbus & al., 2007; Peterson & al., 2010a) . Reveal (2004) pointed out that Martinov (1820) used Chlor ideae as a tribal name. However, Martinov's "Chlorideae" was not validly published as it corresponds to the fifth order in Kunth's (1815) system, as one of 10 sections, an order or sec tion within a family being an example of a misplaced rank denoting term (Art. 5.1 & 37.6 of the ICN, McNeill & al., 2012) . Therefore, we revert back to next oldest name, Cynodonteae Dumort.
Recent molecular DNA studies within the subfamily Chloridoideae, specifically in the tribe Cynodonteae, have not been exhaustive, and they lack an adequate sample of species to assess phylogenetic relationships and determine monophyly of the genera (Hilu & Alice, 2001; Columbus & al., 2007; BouchenakKhelladi & al., 2008; Peterson & al., 2010a) . The most comprehensive estimates of the phylogeny of the Chloridoideae to date have been presented in Peterson & al. (2010a) where 246 species included in 95 genera were sampled for seven markers (ndhA intron, ndhF, rps16 intron, rps3, ITS) . The resulting classifica tion from this work recognized 13 subtribes within the Cyno donteae. Gouinia E.Fourn. ex Benth. & Hook.f., Schenckochloa J.J.Ortiz (included in Gouinia), Triplasis P.Beauv., and Vaseyochloa Hitchc. were placed in subtribe Tridentinae
MATERIALS AND METHODS
Taxon sampling. -The taxon sampling consists of 159 samples, representing 113 species of grasses, of which 110 species are included in subfamily Chloridoideae; these are partitioned to represent the following five tribes and sub tribes: Centropodieae with a single species, Triraphideae with two species, Eragrostideae with eight species, Zoysieae with five species, Cynodonteae: Tripogoninae with two species, Pappophorinae with three species, Traginae with two species, Aeluropodinae with three species, Hilariinae with two species, Muhlenbergiinae with two species, Scleropogoninae with a single species, Boutelouinae with a single species, Monantho chloinae with a single species, Triodiinae with a single spe cies, Eleusininae with thirteen species, and Orcuttiinae with five species (see Electr. Suppl.: Appendix S1). We removed the following genera from our study because they did not align within or among clades containing the 20 target genera: Allo lepis Soderst. & H.F.Decker, Brachychloa S.M.Phillips, Cleistogenes Keng, Dactyloctenium Willd., Jouvea E.Fourn., Lepturidium Hitchc. & Ekman, Neobouteloua Gould, Orinus Hitchc., Pogononeura Napper, and Sohnsia Airy Shaw; and we lack leaf material for two species placed in the Cynodon teae-incertae sedis: Hubbardochloa Auquier and Kampochloa Clayton, and Oxychloris Lazarides which lies within the Eleusininae (Peterson & al., in prep.; Soreng & al., 2013 , see suprageneric classification). Our sampling was primar ily focused on 20 genera (Bewsia, Craspedorhachis, Ctenium, Dignathia, Farrago, Gouinia, Gymnopogon, Latipes, Leptocarydion, Leptothrium, Lophacme, Lopholepis, Mosdenia, Perotis, Schenckochloa, Toliara, Trichoneura, Trigonochloa, Triplasis, Vaseyochloa) that are morphologically similar, and most of these genera have been previously aligned near one another (Peterson & al., 2010a) . The dataset for these 20 gen era includes sixtyfive percent (58/89) of the species currently placed in these genera by Clayton & al. (2006) . A complete list of taxa, voucher information, and GenBank numbers can be found in Appendix S1 (Electr. Suppl.). Outside of the Chlorid oideae, one species of Danthonioideae (Danthonia compressa Austin), one species from Aristidoideae (Aristida gypsophila Beetle), and one species of Panicoideae (Chasmanthium latifolium (Michx.) H.O.Yates, phylogenetic root) were chosen as the outgroup. All collections gathered by PMP after 1998 were collected in silica but the majority of samples used in this study were selected from herbarium specimens.
DNA extraction, amplification, and sequencing. -All procedures were performed in the Laboratory of Analytical Biology (LAB) at the Smithsonian Institution. DNA isolation, amplification, and sequencing of rpl32-trnL spacer and ndhA intron (small singlecopy region), rps16-trnK spacer and rps16 intron (large singlecopy region), and ITS was accomplished following procedures outlined in Peterson & al. (2010a, b) . We specifically targeted four of the plastid regions which proved to be most informative in our previous studies on chloridoid grasses (Peterson & al., 2010a (Peterson & al., , b, 2011 (Peterson & al., , 2012 .
Phylogenetic analyses. - We used Geneious v.5.3.4 (Drummond & al., 2011) for contig assembly of bidirectional sequences of rpl32-trnL, ndhA intron, rps16 intron, rps16-trnK, and ITS regions, and we used Muscle (Edgar, 2004) to align consensus sequences and adjust the final alignment (Supple mentary Data includes sequence alignments). We identified models of molecular evolution for the cpDNA and nrDNA regions using jModelTest v.0.1.1 (Posada, 2008) . We applied maximumlikelihood (ML) and Bayesian searches to infer overall phylogeny. The combined datasets were partitioned in accordance with the number of the markers used. Nucleotide Version of Record (identical to print version). substitution models selected by Akaike's information criterion, as implemented in jModelTest, were specified for each partition (Table 1 ). The ML analysis was conducted with GARLI v.0.951 (Zwickl, 2006) . We used the standard option in PAUP* v.4.0b10 (Swofford, 2000) to generate the number of the parsimony in formative characters for the five DNA regions (Table 1 ). The ML bootstrap analysis was performed with 1000 replicates, with 10 random addition sequences per replicate. The output file containing trees of ML found for each bootstrap dataset was then read into PAUP where the majorityrule consensus tree was constructed. Bootstrap (BS) values of 90%-100% were interpreted as strong support, 70%-89% as moderate, and 50%-69% as weak. We also calculated the uncorrected pvalue in PAUP to demonstrate the sequence divergence among mem bers of Leptothrium and Latipes.
Bayesian posterior probabilities (PP) were estimated using parallel version of the MrBayes v.3.1.2 (Huelsenbeck & Ronquist, 2001; Ronquist & Huelsenbeck, 2003) where the run of eight Markov chain Monte Carlo iterations was split between an equal number of processors. Bayesian analysis was initiated with random starting trees and was initially run for four million generations, sampling once per 100 generations. The analysis was run until the value of standard deviation of split sequences dropped below 0.01 and the potential scale reduction factor was close to or equal to 1.0. The fraction of the sampled values discarded as burnin was set at 0.25. Posterior probabilities (PP) of 0.95-1.00 were considered as strong support.
In the phylograms the native distribution of each species is indicated as follows: North America (red), South America (tan), Central Africa (Tanzania, Kenya; dark green), Southern Africa (light green), and Southeast Asia (purple).
RESULTS
Phylogenetic analyses. -Fortyeight percent (320/660) of the sequences used in our study are newly reported here and in GenBank, and only 16.7% (132/792) are missing (Electr. Suppl.: Appendix S1). Total aligned characters for individual regions are noted in Table 1 . Plastid rpl32-trnL had the highest sequencing success of 94.3% of taxa recovered across the entire dataset. Recovery of other regions ranged from 66% to 90%.
Analysis of combined plastid and ITS sequences. -There was hard incongruence within the Gymnopogoninae clade be tween the plastid (combined) and ITS tree. The plastid tree depicts a monophyletic Gymnopogon (BS = 100, PP = 1.00), whereas the ITS tree renders Gymnopogon paraphyletic and in cludes Bewsia and Lophacme embedded within Gymnopogon. Therefore, in our combined plastid-ITS analysis we removed 
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ITS sequences of Bewsia and Lophacme. There were no other examples of conflict between the two datasets. The ML tree from the combined plastid (rpl32-trnL, ndhA, rps16-trnK, rps16) and ITS regions ( Fig. 1 ) is well resolved with strong support for the six major clades labeled as: Cteniinae, Farragininae, Gymnopogoninae, Perotidinae, and Trichoneur inae (all at BS = 100, PP =1.00) and Gouiniinae (BS = 95, PP = 1.00). The FarragininaePerotidinae clade (BS = 65, PP = 0.84) is sister to the Gymnopogoninae clade (BS = 100, PP = 1.00); these are sister (BS = 68, PP = 0.98) to the Cteniinae Trichoneur inae clade (BS = 58, PP = 0.98); and all five sub tribes are sister with strong support (BS = 100, PP = 1.00) to the Gouiniinae. The Orcuttiinae is sister to these six major clades that form a monophyletic lineage (BS = 0.95, PP = 1.00).
The Gouiniinae clade consists of a monophyletic Gouinia (BS = 97, PP = 1.00) sister to Vaseyochloa multinervosa; these are sister (BS = 55, PP =0.54) to Tridens muticus (BS = 100, PP = 1.00). Tridens flavus L., the type for the genus, is sis ter to Pappophorum pappiferum (Lam.) Kuntze and is clearly aligned with the Pappophorinae. Schenckochloa barbata is sister to the Gouinia-Vaseyochloa-Tridens clade (BS = 100, PP = 1.00), and all are sister (BS = 0.68, PP = 0.94) to a mono phyletic Triplasis (BS = 97, PP = 1.00). Within Gouinia: the G. brasiliensis-G. paraguayensis (BS = 79, PP = 1.00) pair is sister to G. latifolia-G. virgata (BS = 57, PP = 0.94).
The Cteniinae clade consists of a monophyletic Ctenium with two distinct subclades: C. newtonii-C. elegans-C. somalense (BS = 100, PP = 1.00) sister to C. aromaticum-C. cirrhosum-C. brevispicatum (BS = 99, PP =1.00).
The Trichoneurinae clade consists of a monophyletic Trichoneura with three distinct subclades with four accessions of T. eleusinoides (BS = 86, PP = 0.99) sister to the T. grandiglumis-T. mollis (BS = 90, PP = 1.00) and T. weberbaueri-T. lindleyana-T. elegans (BS = 60, PP = 1.00) clade.
The Farragininae clade includes Farrago racemosa Clay ton sister to a monophyletic Craspedorhachis (BS = 97, PP = 1.00). To test the repeatability of our work we included four samples of the Craspedorhachis rhodesiana Rendle that were collected all by Strohbach 5699 but placed on different her barium sheets. All sequences were identical.
The Perotidinae clade includes a paraphyletic Perotis (BS = 84, PP = 1.00) sister to Mosdenia leptostachys (Ficalho & Hiern) Clayton. Embedded within Perotis are Lopholepis ornithocephala (Hook.) Steud. and Toliara arenacea Judz. Within the Perotis clade four different accessions of Perotis patens Gand. (BS = 81, PP = 0.99) are sister to Toliara; and all of these are sister to P. leptopus-P. vaginata (BS = 98, PP = 1.00). Perotis rara R. Br. forms an unsupported clade with Lopholepis ornithocephala; and this is sister to the P. somalensis-P. hildebrandtii clade (BS = 94, PP = 0.99).
Within the Gymnopogoninae clade a monophyletic Dignathia (BS = 100, PP = 1.00) with three species is sister to a paraphyletic Leptothrium (BS = 100, PP = 1.00) that includes Latipes inermis. Latipes inermis forms a clade with Leptothrium rigidum (BS = 67, PP = 1.00). Gymnopogon appears monophyletic with strong support (BS = 100, PP = 1.00) and is sister to Lophacme-Bewsia (BS = 90, PP = 0.97). Four accessions of Leptocarydion vulpiastrum (De Not.) Stapf are sister to the Bewsia-Lophacme-Gymnopogon clade (BS = 100, PP = 1.00); and all of these (BS = 100, PP = 1.00) are sister to the Dignathia-Leptothrium clade (BS = 0.92, PP = 1.00).
Analysis of ITS sequences. -The ML tree based on data from the nrITS region is remarkably well resolved and very similar to the combined plastid-ITS tree (Fig. 2) . There is strong support (BS = 100, PP = 1.00) for four of the major clades (Cteniinae, Farragininae, Perotidinae, Trichoneurinae) and moderate support for the Gouiniinae (BS = 87, PP = 1.00) and Gymnopogoninae (BS = 78, PP = 1.00). All six subtribes form a monophyletic clade (BS = 73, PP = 0.94). Within the Gouiniinae clade, Tridens muticus is sister to Gouinia; and within the Gymnopogoninae clade, Lophacme and Bewsia biflora render Gymnopogon paraphyletic.
Analysis of plastid sequences. -The ML tree based on combined plastid sequences (Fig. 3) depicts the Cteniinae, Far ragininae, Perotidinae, and Trichoneurinae clades with strong support (BS = 98-100, PP = 1.00), the Gymnopogoninae with moderate support (BS = 84, PP = 1.00), and the Gouiniinae with weak support (BS = 61, PP = 0.64). All six subtribes form a monophyletic clade (BS = 88, PP = 1.00). Resolution and support for clades within the Perotidinae are lacking and within Perotis there is only a single strongly supported clade with two accessions of P. indica whereas within the combined plastid-ITS tree there are five strongly supported clades within Perotis and six highly supported clades within the ITS tree. The plastid tree resolves a strongly supported (BS = 100, PP = 1.00), monophyletic Gymnopogon.
DISCUSSION
Within these 20 genera of Cynodonteae we found strong support for six lineages we treat as subtribes: the Cteniinae, Farragininae, Gouiniinae, Gymnopogoninae, Perotidinae, and Trichoneurinae. Craspedorhachis, Ctenium, Dignathia, Gymnopogon, Trichoneura, and Triplasis all appear monophyletic; Leptothrium is paraphyletic with Latipes inermis Chiov. em bedded within; Perotis is paraphyletic with Lopholepis and Toliara embedded within; and Gouinia is monophyletic with the resurrection of Schenckochloa.
Gouiniinae. -With a limited sample of species per genus, Gouinia, Tridens, Triplasis, and Vaseyochloa were included in a clade (Columbus & al., 2007) and later formally treated in the subtribe Tridentinae (Peterson & al., 2010a) . However, the type for Tridens (T. flavus (L.) Hitchc.) was not included. In our study Tridens flavus is clearly sister to Pappophorum (Fig. 1) , a member of the Pappophorinae. Tridens muticus is separated from T. flavus in ValdesReyna's (2003) key by containing nar row panicles with appressed, ascending branches. The palea nerves of T. flavus are glabrous and not long hairy as in T. muticus and both species of Triplasis, also a member of the Gouinia clade. Based on a trigonous caryopsis, glumes shorter than the florets, a triangular rachilla, and anatomical differences, Ortíz (1991) 
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resurrect subtribe Gouiniinae to now include Gouinia, Tridens muticus, Triplasis, Schenckochloa, and Vaseyochloa, all from the New World (Peterson & al., 2007) . Since Vaseyochloa is sister to Gounia s.str. (BS = 97, PP = 1.00, Fig. 1 ) and is mor phologically distinct with caryopses that have two distinct hornlike style bases, we are inclined to be conservative and retain its use. The subtribal circumscription in Peterson & al. (2007) is still tenable since it was prepared to include Gouinia (including Schenckochloa) and Vaseyochloa. However, after reviewing the morphologies of the species in the Gouinia clade the following trends seem worth mentioning: palea keels are strongly winged to somewhat winged, or at least expanded near the base, and spikelets terminate in a rachilla extension (Swallen, 1935; OrtízDiaz, 1993) . Based on having paleas that are not widened or bowedout below and caryopses that are dorsally flattened, deeply concave to folded on the dorsal or hilar surface, and thickened towards the margins below, we place Tridens muticus in a new genus, Tridentopsis. We have preliminary data for 12 of the 17 species currently placed in Tridens (Peterson & Romaschenko, in prep.) and have included in the generic description of Tridentopsis below the morpho logical features of Tridens muticus and Tridens eragrostoides (Vasey & Scribn.) Nash, the only other species we are aware of that aligns within the new genus.
Cteniinae. -Within the Cynodonteae, Ctenium is mor phologically and genetically distinct. The genus is character ized by having inflorescences of a single or sometimes 2-6 curved pectinate racemes; spikelets with two basal sterile florets, one fertile floret, and 1-3 rudimentary florets above the fertile; upper glumes that are 2 or 3veined with a dorsal, subapical awn. The Ctenium clade contains two strongly sup ported, geographically separated subclades (New World and Africa), each with three species. However, this result might be erroneous since we are lacking data for 14 Ctenium species. It is also possible that Kampochloa brachyphylla Clayton lies within the Cteniinae, since it is readily mistaken for Ctenium but the spikelets lack two lower sterile florets (Clayton, 1967a) . In the future we hope to obtain material of Kampochloa Clay ton, known only from Angola.
Trichoneurinae. -The Trichoneura clade, like Ctenium, is genetically distinct and has a geographical signal. A cen tral African clade (T. grandiglumis-T. mollis) is sister to a New World clade (T. weberbaueri-T. lindleyana-T. elegans) and these together are sister to a southern African clade (T. eleusinoides; see Fig. 1 ). We have sampled seven of the eight known species of Trichoneura, so this seems plausible. Napper (1963) indicated that Pogononeura biflora Napper was probably related to Trichoneura or Leptochloa. However, Pogononeura has recently been reanalyzed and apparently aligns near the Pappophorinae or Tragiinae and not in the Sporobolinae as previously reported (Peterson & al., 2010a; Peterson & al., in prep.) . Unique morphological characteristics for the Trichoneur inae include: inflorescences with numerous unilateral racemes borne along a central axis; cuneate, and laterally compressed spikelets with glumes longer than the florets; and dorsally compressed caryopses that are plano or concavoconvex.
Farragininae. -Farrago racemosa, as described by Clayton (1967b) , is an interesting Tanzanian endemic that was thought to be a close relative of Dignathia, both placed in the Zoysiinae by Clayton & Renvoize (1986) . The senior authors (PMP & KR) traveled to Namatumuzi, Tanzania (type locality) in 2012 to gather material of this enigmatic grass characterized in having dorsally compressed fertile spikelets with longawned somewhat coriaceous glumes and delicate, hyaline lemmas that are dorsally hairy. Our DNA analyses clearly place Farrago as sister to Craspedorhachis. The latter African genus also has dorsally compressed spikelets with delicate, hyaline lemmas less firm than the glumes but differs from Farrago in having a perennial habit and conspicuously winged lower glumes and 3veined lemmas (unveined in Farrago) (Watson & Dallwitz, 1992) . Craspedorhachis was thought to have affinities with Willkommia Hack. and Microchloa R.Br. (Clayton & Renvoize, 1986) , both recently realigned in the Tragiinae and Eleusin inae, respectively (Peterson & al., 2010a) . Based on only rps3, Peterson & al. (2010a) reported that Craspedorhachis africana was embedded within Perotis but they attributed this result to a lack of variation within the marker.
Perotidinae. - Peterson & al. (2010a) reported that Perotis was polyphyletic by containing Lopholepis ornithocephala, and these were sister to Mosdenia. Even though the laterally com pressed spikelet of Lopholepis has undergone profound mor phological change and resembles a bird's head in outline, other characters are consistent with those found in Perotis since it has leaf blades that are broad and clasping at the base with antrorse ciliate margins, a single narrow raceme, and glumes exceeding the length of the florets. Clayton (1972) mentions Lopholepis ornithocephala as being the "third member" of an alliance with Leptothrium senegalense and L. rigidum Kunth (see discussion under Gymnopogoninae). Toliara arenacea was also found to be sister to Perotis in Peterson & al. (2012) , and when initially described by Judziewicz (2009) was thought to be most closely related and morphologically similar to Perotis. However, when compared to Perotis, Toliara lacks awned glumes, has only two stamens, and has a pubescent ovary (Judziewicz, 2009) . Perotis is clearly paraphyletic and we make the necessary combinations by transferring these two species to Perotis below. Mosdenia and Trigonochloa both align as strongly supported successive sisters to Perotis in our analyses (Peterson & al., 2010a (Peterson & al., , 2012 Snow & Peterson, 2012) . Mosdenia leptostachys differs from species of Perotis in having stolons and unawned glumes and Trigonochloa differs from Perotis in having trigonous caryop ses that have a narrow but deep sulcus on the hilar side (Gibbs Russell & al., 1991; Snow & Peterson, 2012) . Character trends within the African and southeast Asian Perotidinae include: lanceolate to lanceolateovate leaf blades that are broad and clasping at the base with antrorseciliate margins; racemose inflorescence of one to several branches, if one, then usually narrow; and glumes that exceed the single fertile floret.
Gymnopogoninae. -Relationships among members of the Gymnopogoninae clade were previously elucidated, in part, when the Bewsia-Gymnopogon clade was depicted as sister to Dignathia (BS = 83, PP = 1.00; see fig. 3 in Peterson & al., 2010a) . We expand this here to include Dignathia-Leptothrium Version of Record (identical to print version).
sister to a clade where Leptocarydion is sister to Bewsia-Lophacme and the Gymnopogon clades.(see Fig. 1 ). Dignathia differs from Leptothrium in having spikelets suborbicular below with a long apical beak and Leptocarydion vulpiastrum differs from the latter two genera in having apically awned lemmas with conspicuously ciliate lateral veins (Clayton & al., 1974) . Bewsia differs from Lophacme in having 2-4flowered spikelets (1 or 2flowered in Lophacme) with dorsallyawned lemmas, the awn typically arising 1/5 to 1/2 below the apex (lemmas apically awned in Lophacme) (Clayton & al., 2006) . Species of Gymnopogon, like Bewsia, have subapically awned lemmas but the spikelets are usually 1flowered (rarely 2flow ered), and Bewsia biflora is known only from Africa whereas the 14 species of Gymnopogon are principally distributed in the New World (a single species is known from Asia) (Smith, 1971; Clayton & al., 1974 Clayton & al., , 2006 . Character trends in the Gym nopogoninae include: inflorescences with many racemes scat tered along a central axis or subdigitately arranged, laterally compressed spikelets with glumes usually longer than the flo rets, and lemmas that are usually awned or mucronate.
While in Italy in 2012, PMP gathered a small leaf sample annotated as Latipes inermis Chiov. housed in the University of Florence (Universita' di Firenze) Tropical Herbarium (FT) collected by C.F. Hemming 3416 in Somalia. The specimen was found in a folder labeled Leptothrium senegalense. We included this sample in our analysis and PMP noted on the small collec tion envelope, "but not that," in reference to the folder label. Latipes, a genus described by Kunth (1829) to include a single species, Latipes senegalensis Kunth, was placed in synonymy of Leptothrium by Clayton (1972) , where he made a new combina tion, Leptothrium senegalense (Kunth) Clayton. Kunth (1829) had based the genus Leptothrium on L. rigidum Kunth, a species known from the Caribbean and northwestern South America. Later, Clayton (1974) in his treatment of Leptothrium for the Flora of Tropical East Africa placed Latipes inermis as a syn onym of Leptothrium senegalense. Morphologically, the type of Latipes inermis (Puccioni & Stefanini 354 , seen digitally) is morphologically similar to the C.F. Hemming 3416 specimen in having glumes that are long and dorsally flattened (also a charac ter of Leptothrium rigidum). We have looked at many specimens of Leptothrium rigidum and morphologically the only difference between it and Latipes inermis is a few tubercles or underde veloped microhairs at the base of the glumes and the surface of the glumes usually appear dull or minutely roughened. In contrast, Latipes inermis has glumes that lack tubercles and the surfaces are shiny. Our sample of Latipes inermis forms a clade with Leptothrium rigidum (see Fig. 1 ; BS = 67, PP = 1.00), and the pair is sister to four accessions of Leptothrium senegalense. The average sequence divergence among the four accessions of Leptothrium senegalense is p = 0.001585, and the two recent Tanzanian collections from Kilimanjaro and Tanga/Kilimanjaro Regions (Peterson, Soreng & Romaschenko 24196 & 24239) are the most disparate ( p range 0.00034-0.00238). There is 2.4 times more sequence divergence between the Latipes inermis and Leptothrium rigidum samples (average p = 0.00376) than among the four accessions of Leptothrium senegalense. The coastal sand dune and lowelevation desert habitats where these two taxa reside in Africa and the Caribbean/northwestern South America (Colombia, Guyana, Peru, Venezuela) are very similar but apparently populations of these two species have diverged genetically. Therefore, it seems best to recognize Latipes inermis and Leptothrium rigidum as sister species and we make the new combination of the former in Leptothrium, rather than just a synonym of Leptothrium rigidum or L. senegalense. The biogeographical pattern (Caribbean-South American/African) of the three species of Leptothrium is perhaps uncommon in angiosperms or at least rarely documented. Three closely re lated species of Jacquemontia Choicy (Convolvulaceae) have a similar distribution with J. obcordata (Millsp.) House found in eastern Mexico and the Antilles, J. ovalifolia (Choicy) Hallier f. from eastern and western Africa, and J. sandwicensis A.Gray endemic to Hawaii (Namoff & al., 2010) .
TAXONOMY
Based on our results we propose a new classification for these 20 genera in the tribe Cynodonteae, describe a new genus, and make five new combinations.
Cteniinae P.M.Peterson, Romasch. & Y.Herrera, subtr. nov.
-Type: Ctenium Panz., Ideen Revis. Gräs.: 38, 61. 1813. The subtribe is characterized in having a densely caes pitose annual or perennial habit; leaves often aromatic, lig ules membranous; inflorescence usually a single (sometimes 2-6), unilateral, usually curved pectinate raceme(s); spikelets 3-12 mm long, laterally compressed with two glumes and two basal sterile florets, one fertile floret usually with 1-3 rudimentary sterile florets above; upper glume 2 or 3veined, dorsally awned usually from the middle; lemmas 3veined, membranous, subapically awned.
Included genus: Ctenium. The subtribe is characterized by containing an annual or perennial habit, culms erect or geniculate and decumbent; ligules membranous; inflorescence of numerous unilateral ra cemes borne along a central axis; spikelets 4-14 mm long with 4-9 fertile florets, laterally compressed; upper glumes 1.2-2.3 times longer than lowest floret, 1veined, usually muticus or awned; lemmas 3veined, usually awned; caryopsis dorsally compressed, shallowly plano or concavoconvex.
Included genus: Trichoneura. Description. -Plants caespitose perennials with knotty, short rhizomatous bases. Culms 20-100 cm tall, nodes often bearded, the hairs up to 2 mm long, soft. Leaf sheaths glabrous, scabrous, often pilose; ligules 0.5-3 mm long; blades up to 15 cm long, 1-5 mm wide, flat to involute. Panicles 7-30 cm long, to 20 cm wide, narrow or widely spreading; branches up to 12 cm long, erect to widely spreading and reflexed. Spikelets 3-13 mm long, 5-15flowered, laterally compressed; disarticu lation above the glumes; glumes 2-10 mm long, 1-7veined, glabrous; lemmas 2-7 mm long, 3veined, usually purple tinged, midveins sometimes excurrent, puberulent to pilose along the veins; paleas 1.5-5 mm long, shorter than the lem mas, margins not widened or bowed out below, glabrous or hairy. Caryopsis 1-2.4 mm long, dorsally flattened and deeply concave to folded on the dorsal or hilar surface and thickened towards the margin below, surface is reticulate, reddishbrown. 2n = 40.
Distribution and habitat. -The two species are distributed in the southwestern United States, northern Mexico, and the Caribbean. Plants occur on clay to sandy and rocky soils in arid environments from 0-2000 m. 
